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EXECUTIVE SUMMARY

Extreme cold, strong winds, and snow challenge urban planners in countries like Mongolia. Policies and 
urban design solutions for cold climates must consider local topography and standards of living, and 
address microclimatic problems around individual buildings, clusters of buildings, and open spaces. 
A  climate-sensitive design approach (CSDA) recognizes that the design of a built-up area directly 
influences the climatic comfort in an urban environment. Urban microclimates are mainly connected to 
design factors, such as orientation, shape, texture, density, and shading. Designing and planning urban 
neighborhoods with a CSDA can lead to a 50% reduction in heating and cooling energy demand, while 
adapting to climate change impacts. Within a CSDA, green urban planning is an approach that helps 
build the climate-resilient cities of tomorrow through smarter and greener urban design. Green urban 
planning is a valuable and flexible tool that can be applied to a range of urban contexts and at different 
scales. Several pilot projects, including some that were realized as part of knowledge and support 
technical assistance by the Asian Development Bank, offer important lessons for urban planners and 
policymakers.





I. INTRODUCTION

Mongolia has long been exposed to natural hazards that have contributed to significant socioeconomic 
damage. From 2006 to 2016, disasters triggered by natural hazards caused about MNT50 billion–
MNT70 billion ($14.7  million–$20.5 million) worth of damage annually. The most damaging, ranked 
by cost, were droughts, dzuds, forest and steppe fires, snowstorms, floods, and extreme cold.1 Extreme 
events killed 308 people between 2004 and 2015, with 40% of fatalities caused by strong windstorms, 
24% by flash floods, and 16% by lightning.

Additionally, communities in extremely cold climates, such as Mongolia, face a disproportionate burden 
through climate-change-exacerbated cold and hot spells. Many already spend, on average, 90% of their 
lives indoors.2 A sedentary lifestyle is among the top causes of death globally, with 31% of the world’s 
population not reaching the World Health Organization’s minimum recommended level of physical 
activity required to benefit physical and mental health.3

Recognizing these challenges, the Government of Mongolia has made substantial strides in developing 
national and sector policies and strategies that address climate change adaptation and mitigation. 
Mongolia joined the United Nations Framework Convention on Climate Change in 1993, the Kyoto 
Protocol in 1999, and the Paris Agreement on Climate Change in 2016. The government issued 
the National Action Plan on Climate Change (2011–2021) in 2011, the Green Development Policy 
(2014–2030) in 2014, and the “Vision-2050” Long-Term Development Policy of Mongolia in 2020.4 
Mongolia’s Intended Nationally Determined Contributions under the Paris Agreement for 2015–2030 
have been developed, and several sustainable national policies to build green, livable, and energy-efficient 
cities have been implemented.

Urban areas in Mongolia must cope with extremely cold winters, making it an excellent example from 
which to draw lessons for climate-resilient urban planning for other countries. Yet, mainstreaming 
climate change-sensitive design solutions into urban planning in cold climates is uncommon. 
Therefore, a new climate-sensitive design approach (CSDA), based on the intelligent use of urban 
design solutions to tackle climate change impacts and urban sustainability, is targeted for future soum 
(district) planning in Mongolia. To this end, this paper draws from one of the pilot projects of the Asian 
Development Bank in Mongolia to illustrate how green urban planning (GUP) and CSDA can combine 
to design and build more resilient cities in cold climates (Box 1).

1  A dzud is a disaster in steppe, semi-desert, and desert regions in Mongolia and Central Asia when animals die in vast 
 numbers following dry hot summers and icy winters.

2  N. E. Klepeis et al. 2001. The National Human Activity Pattern Survey (NHAPS): A Resource for Assessing Exposure to 
Environmental Pollutants. Journal of Exposure Science & Environmental Epidemiology. 11. pp. 231–252.

3 World Health Organization. The Global Health Observatory. Physical Inactivity (accessed January 2022).
4 Government of Mongolia. 2020. “Vision-2050” Long-term Development Policy of Mongolia. Ulaanbaatar.

https://doi.org/10.1038/sj.jea.7500165
https://doi.org/10.1038/sj.jea.7500165
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3416#:~:text=Insufficient%20physical%20activity%20is%20the,attributable%20to%20insufficient%20physical%20activity.
https://cabinet.gov.mn/wp-content/uploads/2050_VISION_LONG-TERM-DEVELOPMENT-POLICY.pdf
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Box 1: ADB Pilot Case—Green Urban Planning in Mongolia

With knowledge and support technical assistance (TA) from the Asian Development Bank, a  green 
urban planning (GUP) project, Mongolia: Green Urban Planning, was prepared to create a road map to 
climate proof soum (district) centers. The knowledge and support TA project (i) facilitates the transition 
from a traditional to an integrated urban planning approach, and then to a GUP; (ii) establishes close 
coordination among multiple sectors involved in urban development planning by creating an integrated 
planning framework; and (iii) fosters capacity building for relevant agencies in Mongolia.

This project demonstrates the applicability of a climate-sensitive design approach (CSDA) to support the 
upgrading of the core planning codes for cold cities and considers the potential environmental impacts 
by applying green urban solutions within pilot projects. This GUP concept for Mongolia is designed and 
has been developed to distill, plan, and disseminate best practices and successful lessons learned from 
international good practices and innovative concepts to upgrade the traditional planning approach into a 
greener one for soum centers in Mongolia.

The overarching objective of the knowledge and support TA is the development of solutions to 
tackle climate change impacts and increase adaptation to extreme climate events. It aims to provide 
administrators with the context and tools to upgrade traditional urban planning approaches with a 
modern green one. The results show how the adoption of a CSDA can be integrated into urban planning 
design and environmental techniques to make soum centers climate change resilient, greener, and more 
livable. The CSDA’s methodology and flexibility make it a valuable tool adaptable to different urban scales 
and urban problems. Hence, it is transferable to other cold climate urban contexts. City administrations 
in Mongolia and in other countries may use this climate-sensitive approach as a planning tool to revitalize 
neglected outer urban areas or as best practice to adopt in urban policy for new city development.

Source: Asian Development Bank. Mongolia: Green Urban Planning (2018–2022; $600,000).

II. CLIMATE CHANGE IMPACT AND URBAN DESIGN

A. Climate Change Impact in Mongolia

Climate change in Mongolia challenges the built environment by increasing disaster risks and limiting 
the sustainability of traditional approaches to urban development. The potential impacts include the 
following:

(i) Changes in rainfall patterns and increased evapotranspiration because higher temperatures 
have the potential to reduce water storage.5 Based on measurements up to 2015, water 
levels in most of the lakes across Mongolia are decreasing. The overall area of lakes has 
shrunk by 7.8%, and 832 lakes have dried up.6

(ii) For cities, the impacts of climate change include increased localized flooding and higher 
intensity rainfall. Climate-related disasters in Mongolia have become more frequent, 

5  Evapotranspiration is the process by which water is transferred from the land to the atmosphere by evaporation from the 
soil and other surfaces and by transpiration from plants. 

6  Government of Mongolia, Ministry of Environment and Tourism. 2018. Third National Communication of Mongolia: Under 
the United Nations Framework Convention on Climate Change. Ulaanbaatar.

https://www.adb.org/projects/51100-001/main
https://www4.unfccc.int/sites/SubmissionsStaging/NationalReports/Documents/06593841_Mongolia-NC3-2-Mongolia%20TNC%202018%20print%20version.pdf
https://www4.unfccc.int/sites/SubmissionsStaging/NationalReports/Documents/06593841_Mongolia-NC3-2-Mongolia%20TNC%202018%20print%20version.pdf
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doubling over the 10-year period till 2015, to an annual average of 30 cases, versus the 
previous 10 years.

(iii) Cities in Mongolia must cope with seasonally frozen ground. Permafrost is widespread 
across northern Mongolia, particularly in the mountain regions. The measured increases 
in air and ground temperature due to climate change have led to changes in the nature 
and extent of the permafrost. Climate change will lead to the melting of permafrost under 
buildings, changing the hydrology of the soil, and impacting building foundations.7

B. Urban Design Strategies—Coping with Climate Change

Urban areas in Mongolia must cope with extreme cold in the winter, but summer temperatures are 
generally mild. The extreme cold, strong winds, and accompanying snow present several challenges to 
urban design, and various strategies have been developed to reduce exposure. Urban design in the cities 
of northern Europe and Canada has benefited from incorporating strategies, such as

(i) using climate modeling to determine prevailing wind direction, precipitation, and the 
potential for building shading or passive heating to inform a winter planning strategy;

(ii) applying smart land use planning zones to limit exposure to climate-related hazards (such 
as establishing an urban growth boundary, assigning specific areas for infill development 
and factories, and designating areas for developing a network of green infrastructure);

(iii) employing street orientation, planting trees and other suitable vegetation, and placing 
building openings strategically to minimize wind exposure and snow build-up based on 
climate change projections;

(iv) utilizing building design and construction methods to reduce the negative impacts of 
climate extremes by reducing heat loss and restricting the impact of strong winds; and

(v) enhancing the positive benefits of factors that contribute to the urban heat island effect 
(which can be up to 11°C as found in Fairbanks, Alaska)8 or the morning cool island effect.9

In addition to the documented impacts of climate change, several other potential impacts should be 
considered to develop a CSDA in urban areas. These include the following:

(i) Wind direction during the winter months may lead to changes in pollution levels in urban 
areas—e.g., emissions, and effluents from power generation, factories, or rubbish burning 
may impact new areas because of the projected change in dominance of winds from 
easterly to westerly winds.

(ii) Changes in the direction of storm winds may reduce the effectiveness of protection 
measures designed to cater to predominantly easterly winds.

(iii) The winter-related reduction in physical activity of people poses a range of health issues.10

(iv) Albeit not a climate change impact, the zoning code and design guidelines are also important 
and critical ingredients to consider in the orderly and predictable growth of urban areas.

7  In Canada’s Northwest Territories, permafrost thaw causes about $40 million in yearly damages to public infrastructure. 
In Norilsk, Russian Federation, the largest city built on permafrost, 60% of buildings have been damaged. F. Günther 
and A. Morgenstern, eds. 2016. Exploring Permafrost in a Future Earth: Book of Abstracts. XI. International Conference on 
 Permafrost. Potsdam, Germany. 20–24 June.

8  N. Magee, J. Curtis, and G. Wendler. 1999. The Urban Heat Island Effect at Fairbanks, Alaska. Theoretical and Applied 
Climatology. 64 (1). pp. 39–47.

9  M. J. Alcoforado and A. Matzarakis. 2010. Urban Climate and Planning in Different Climatic Zones. Geographicalia. 57. pp. 5–39.
10  World Health Organization (WHO). 2017. Health Economic Assessment Tool (HEAT) for Walking and for Cycling: Methods 

and User Guide on Physical Activity, Air Pollution, Injuries and Carbon Impact Assessments. Copenhagen: WHO Regional 
 Office for Europe.

https://simmakers.com/wp-content/uploads/icop2016/icop2016_book_of_abstracts.pdf
https://link.springer.com/article/10.1007%2Fs007040050109
https://www.researchgate.net/publication/233758980_Urban_climate_and_planning_in_different_climatic_zones
https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf
https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf
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Figure 1 summarizes ways to reduce vulnerability of urban areas to cold extremes by building adaptive 
capacity and minimizing exposure of citizens in urban areas to cold extremes by using an integrated 
CSDA to planning climate-proof centers in Mongolia.11 Climate change adaptation solutions such 
as using CSDAs must be mainstreamed into small and local measures to improve climate resilience. 
Together with climate projections, the lessons learned from the CSDA pilots in Mongolia can be 
replicated in other cold cities in the world, including in the northern, and western People’s Republic 

11  The vulnerability of urban areas in Mongolia to climate change impacts can be estimated by analyzing recent trends in 
precipitation, wind speed, wind direction, and maximum temperatures. Additionally, future changes to vulnerability can be 
estimated by looking at the projected changes in these climate variables from the latest global climate models.

Figure 1: Green Urban Planning—An Integrated Approach
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of China. Subsequently, a panoply of solutions for cities to better adapt to cold climate extremes is 
presented and evaluated based on the experiences gained in one of the pilot projects in Mongolia.

C. Building a Climate-Sensitive Design Approach—The Case of Mongolia

Rooted in the so-called “winter city approach,” climate-sensitive design (also referred to as bioclimatic 
urban design or climate-responsive design) is a combination of climatology and urban design solutions.12 
A  climate-sensitive design is defined as a project that works year-round, applying design within the 
scope of energy efficiency, climate change adaptation, urban sustainability, and livability. A CSDA 
follows these steps:

(i) Identifying climate change adaptation solutions. Conduct a climate change vulnerability 
assessment to identify major climate change impacts and possible adaptation solutions 
that could be integrated into urban design solutions.

(ii) Drafting a climate-sensitive design solutions checklist. The climate-sensitive design 
solutions are extracted and prioritized from analyses of international best practices, urban 
and building design tools, and positive benefits in tackling climate change impacts.

(iii) Assessing and revising priority guidelines and planning standards. Assessment and 
evaluation of the current international codes, standards, and green practices should be 
introduced into the legislative planning system to make urban centers greener.

1. Climate Change Adaptation Solutions

Policies and urban design strategies for the cold must consider local topographic conditions and climatic 
constraints, and address microclimatic problems around individual buildings, clusters of buildings, and 
open spaces. Climate-sensitive urban design must also consider sunlight access, including exterior 
shadowing and daylighting, snow drifting and accumulation, and wind turbulence control. Wind pressure 
studies are essential for high-rise structures, while pedestrian-level wind studies are important for 
publicly exposed plazas and open spaces.13

The potential for ice and snow hazards can generally be assessed through a design review of historical 
meteorological statistics.14 However, any changes in wind conditions, either speed or direction, could 
reduce the efficiency of climate-sensitive design solutions based on this review.

Climate change adaptation solutions of urban design and microclimatic interactions that could bring 
negative impacts because of changes to the dominant wind direction include

(i) orientation of buildings and blocks;
(ii) roof shapes, including structures to shed snow;
(iii) locations of pedestrian access or outdoor amenities, such as parking areas and courtyards;
(iv) entrance structures, such as placement and detailing of screens and canopies, orientation 

to prominent winter winds, and snow infiltration potential;
(v) urban geometry, such as street orientation and ratio of building height to street width; and
(vi) land use and settlement patterns.

Adaptation options to reduce river flooding impacts can either be hard solutions (such as dikes and 
channel deepening) or soft solutions (such as green spaces along the riverbank). These solutions allow 
flooding to occur with minimal damage to infrastructure.

12  I. Eliasson et al. 2007. Climate and Behavior in a Nordic City. Landscape and Urban Planning. 82 (1–2). pp. 72–84.
13  N. Pressman and X. Zepic. 1986. Planning in Cold Climates: A Critical Overview of Canadian Settlement Patterns and Policies. 

Winnipeg, Manitoba: Institute of Urban Studies, University of Winnipeg.
14  M. Carter and R. Stangl. 2016. Building Design Considerations in Cold Climates. Northern Microclimate Inc.

https://www.sciencedirect.com/science/article/abs/pii/S0169204607000473?via%3Dihub
https://winnspace.uwinnipeg.ca/bitstream/handle/10680/954/134-1986-PressmanZepic-PlanningColdClimates-WEB.pdf?sequence=1&isAllowed=y
https://www.wbdg.org/resources/building-design-considerations-cold-climates


6   ADB East Asia Working Paper Series No. 57

Green spaces are important adaptation measures to increased hot spells in summer. In Japan, the 
existence of one park was found to improve the thermal environment in its neighborhood—i.e., the 
temperature of a busy commercial area 1-kilometer downwind was reduced by up to 1.5°C.15 Within an 
area of around 0.5 square kilometers of the park, it was estimated that 15% of electricity for cooling was 
saved between 1:00 p.m. and 2:00 p.m. on hot summer days (footnote 15).

2. Drafting a Climate-Sensitive Design Solutions Checklist

Climate-sensitive design solutions were extracted and prioritized from an analysis and evaluation of 
international best practices on urban design practices that generate positive benefits in addressing 
climate-related impacts. From the assessment, 10 urban design solutions were selected and form the 
final urban solutions checklist (Table 1). The Appendix presents the climate-sensitive design checklist, 
with a detailed description of the 10 prioritized urban design solutions listed in Table 1.

3. Revision of Guidelines and Planning Standards

The three key Mongolian laws and guidelines of the Ministry of Construction and Urban Development are

(i) the City and Settlements Planning and Building Construction (2004), which provides 
national standards and regulations that apply to urban planning;

(ii) the Law on Urban Development (2008), which covers the procedures and processes of 
planning; and

(iii) a 2014 methodological guideline for drafting national urban development documents.

15  H. Sugawara et al. 2016. Thermal Influence of a Large Green Space on a Hot Urban Environment. Journal of Environmental 
Quality. 45 (1). pp. 125–133.

Table 1: Mongolia Climate-Sensitive Design Solutions

Solution Description
S1 – Compact Urban Growth Minimizes resource use and optimizes land use management to protect ecological 

and rural areas from the pressure caused by urban growth.
S2 – Local Food Production Encourages regenerating vacant or unused land and converting inactive green 

infrastructure into productive spaces.
S3 – Soft Mobility Targets landscape features to incentivize pedestrians and improve walkability 

between business core and ger (traditional tent-like dwelling) areas.
S4 – Windbreak Targets the use of planting windbreak buffers to reduce wind flow and,  therefore, 

protect crops, livestock, buildings, work areas, and roads; and enhance biodiversity.
S5 – Block Clustering Orientation Targets urban patterns that favor heat intake from the sun and protection from the 

cold winds.
S6 – Green Public Spaces Targets the mitigation of cold winds while improving soft mobility and city  amenities.
S7 – Design for COVID-19 Responds to the COVID-19 outbreak with a range of public health and social  measures, 

such as physical distancing and movement restrictions, to limit  community transmission.
S8 – Building Massing Targets the design of building blocks that reduce the downwashing effect to  pedestrians.
S9 – Urban Plot Involves upgrading a cluster of two or three buildings.
S10 – Green Building Design Targets upgrading building materials and innovative technology.

COVID-19 = coronavirus disease, S1–S10 = design solutions 1–10.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/jeq2015.01.0049
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However, these are currently under revision by design working groups in Mongolia and will require 
further assessment in the future. Further to the review and evaluation of these three laws and guidelines, 
a list of recommendations for climate-resilient urban planning was identified as part of the pilot project, 
concerning urban density, size of blocks, green areas, and soft mobility improvement.

D. Evaluating the 10 Climate-Sensitive Design Solutions

For the pilot project, the 10 climate-sensitive design solutions were evaluated and prioritized to test 
their efficacy and applicability to green urban planning (GUP). Three criteria were established for the 
evaluation of each of the 10 urban design solutions: resiliency, impact, and integration (Table 2).

Table 2: Evaluation Criteria to Prioritize Climate-Sensitive Design Solutions

Resiliency The proposed tool is flexible to climate or population changes, and it practices 
sensitive urban management. It responds well to a given climate, location, 
orientation, and context.

Impact The proposed tool is effective in exploiting and disseminating the project results 
(including energy efficiency, carbon dioxide reduction, cost reduction, public 
engagement, and climate change), and in communicating the project and managing 
research data, where relevant.

Integration The proposed tool is integrative among sectors and favors the participation of 
public actors in the planning process.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

Table 3 describes how the criteria are rated based on the score achieved on a scale of 1 to 5.

Table 3: Scoring of Criteria

Score Description
0 The proposal fails to address the criterion.
1 Poor. The proposal inadequately addresses the criterion.
2 Fair. The proposal broadly addresses the criterion.
3 Good. The proposal addresses the criterion well.
4 Very Good. The proposal addresses the criterion very well.
5 Excellent. The proposal successfully addresses all relevant 

aspects of the criterion. 

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

The 10 urban design solutions were evaluated to select those that should be tested in the pilot project 
(Box 1) in Khutag–Undur soum in Bulgan Province. Evaluation of the 10 climate-sensitive design 
solutions is presented in Figure 2, while Figure 3 reflects the performance for each solution tested 
at different urban scales. Overall, the urban solutions perform well at soum and neighborhood urban 
planning scales. These solutions include compact urban development, efficient land utilization, and 
green infrastructure (windbreaks, green urban spaces, and tree plantations), which achieve a high level 
of performance in public health and climate-proof development.
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Figure 2: Three-Criteria Evaluation of the 10 Climate-Sensitive Design Solutions
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The impact criterion performed well with solutions S1, S2, S4,  
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The integration criterion performed well with S1, S2, S4, S6,  
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Notes: The 10 Climate-Sensitive Design Solutions are labeled as follows: S1 = Compact Urban Growth, S2 = Local Food 
Production, S3 = Soft Mobility, S4 = Windbreak, S5 = Block Clustering Orientation, S6 = Green Public Spaces, S7 = Design for 
COVID-19, S8 = Building Massing, S9 = Urban Plot, and S10 = Green Building Design.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).
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Based on this evaluation, eight climate-sensitive design solutions were selected to be developed in the 
pilot project. They are presented in the next section as a suggested model to follow to build greener 
urban centers in cold climate regions.

III. RECOMMENDED CLIMATE-SENSITIVE DESIGN SOLUTIONS  
FOR GREEN URBAN PLANNING

This section presents the eight selected climate-sensitive design solutions (S1–S8) and provides 
recommendations for planning and climate proofing a greener cold climate urban center.

A. S1 – Compact Urban Growth

A climate-sensitive design approach (CSDA) is grounded on the 100-second walking distance soum 
concept (Figure 4). This concept offers a solution to physical distancing by improving walkability in 
both summer and winter conditions, while  enhancing municipal service delivery as well as land and 
infrastructure efficiency, such as mobility, green spaces, water kiosks, solid waste collection, and heating 
system networks.

Figure 3: Multicriteria Assessment of the 10 Climate-Sensitive Design Solutions
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Notes: The 10 Climate-Sensitive Design Solutions are labeled as follows: S1 = Compact Urban Growth, S2 = Local Food 
Production, S3 = Soft Mobility, S4 = Windbreak, S5 = Block Clustering Orientation, S6 = Green Public Spaces, S7 = Design for 
COVID-19, S8 = Building Massing, S9 = Urban Plot, and S10 = Green Building Design.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).
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A catchment or service area is defined as the area from which a city, utility, or establishment draws the 
population who uses its services. Traditionally, walking catchment areas were calculated with a circle 
of a given radius that did not consider the urban morphology, sidewalk path length, or urban block 
permeability.

The walkability network analysis is based on two key indicators: 

(i) Service catchment area calculates the total length of sidewalk necessary to reach 
most urban attractions, such as dwellings, shops, and workplaces at 100, 200, 300, 
and 400 meters. A high score indicates an elevated capacity for accommodating urban 
attractions.

(ii) Urban permeability indicator calculates the average perimeter of an urban block within 
a study area by weighing each block’s perimeter by its area and measuring the impact of a 
large block and its effect as a major barrier to movement.

B. S2 – Local Food Production

Growing food during winter is not feasible unless affordable production options are provided using 
passive solar methods. Increasing the possibility of local production through access to year-round 
technical facilities, like greenhouses, can create healthier options for both rural and urban 
communities.

However, key issues in the sustainable development of the crop farming sector include

(i) lack of facilities such as winter greenhouses and appropriate storage buildings, which 
forces farmers to sell most of their produce during harvest season when prices are low;

(ii) lack of cooperation with other farmers and the development of small-scale manual 
operations, which makes it difficult for most farmers to afford new tools and other 
equipment necessary to improve vegetable growing during winter;

(iii) lack of technical expertise, tools, and technologies that are considered critical to help 
farmers extend production to cold months—roughly 80% of vegetable production is done 
manually; and

(iv) lack of an updated master plan to direct where to cluster farming activities.

Figure 4: The 100-Second Walking Distance Soum Concept

300 m

People typically feel
comfortable walking outside in
cold winter conditions for only
about 100 seconds, or
100–150 m.

Small and medium district
heating systems should have a
maximum radius distance
between 100–300 m to make
all systems e�cient, avoiding
heat loss on pipes.

Distance between two water
kiosks.

300 m 300 m

m = meter.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).
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The urban solution aims to eliminate all buffers between urban living and agricultural cultivation 
while fostering the development of community farming and the establishment of a vegetable group 
association. This solution targets scaling up urban vegetable farming by regenerating and converting 
existing vacant or underutilized land into productive areas.

The scaling up of urban farming can be integrated as an urban solution to improve environmental 
sustainability and urban resiliency as part of green urban planning (GUP). The system is based on 
different waste and resource flows in agriculture and food production, focusing on waste exchange, 
recycling, energy efficiency, and innovative technology. The factory or the closer power plant can be 
the anchor tenant to initiate a circular agriculture system.

An illustrative design of a circular agriculture production system is presented in Figure 5.

C. S3 – Soft Mobility

A sedentary lifestyle is the world’s fourth leading cause of death. With 31% of the global population failing 
to achieve the World Health Organization recommended minimum level of physical activity (footnote 3), a 
shift toward more sedentary living has become a worrisome trend.16 With a population of about 100 million, 
winter settlement planning and relevant public health policy are important for the sub-Arctic regions. 
Typically, in cold winter conditions, people feel comfortable walking outside for only about 60–90 seconds 
(roughly equivalent to 100–150 meters distance). Building successful winter communities involves the 
development of year-round outdoor soft mobility that accommodates changing climatic conditions and 
allows inhabitants to reach major public social facilities at a maximum walking distance of 200–300 meters.

16  H. W. Kohl et al. 2012. The Pandemic of Physical Inactivity: Global Action for Public Health. The Lancet. 380 (9838). 
pp. 294–305.

Figure 5: Circular Agriculture Production System
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Figure 6 presents the impact of microclimate mitigation using solar and wind control for each month 
compared to the ideal outdoor comfort level. The average Universal Thermal Comfort Index (a thermal 
comfort metric) is used in this report. Thermal comfort is improved by reducing convective heat loss and 
maximizing the amount of solar radiation a person is exposed to by decreasing wind and shading levels. 
In summertime, air movement should be encouraged and shading becomes highly effective, particularly 
during humid conditions.

Key solutions to improving connectivity for soft mobility should include winter design principles of 
solar access, wind reduction, and snow management while creating a network of routes. In the field of 
mobility, the “last mile” is the distance between one’s point of departure or destination and the nearest 
public transport hub. This distance should be less than 300 meters to incentivize residents to use public 
transportation or soft mobility rather than private cars.

To enhance soft mobility, recommendations are presented in Box 2.

D. S4 – Windbreaks

The windbreak buffer area consists of a single row or multiple rows of trees (in the form of evergreens, 
deciduous trees, and shrubs) used to break and reduce wind flow to protect crops and livestock, 
buildings, work areas, and roads as well as enhance biodiversity. A windbreak can improve the 
microclimate of an area and is not connected to the heating system. Windbreaks help block cold wind, 
trap snow, and trim up to 20%–40% off heating energy intake during winter, while providing a cooling 
effect in summer by shading the mid-to-late afternoon sun. Figure 7 shows how a windbreak works to 
improve the microclimate and enhance agriculture productivity.

Figure 6: Impact of Microclimate Mitigation Using Solar and Wind Control
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Green Urban Planning   13

Box 2: Recommendations to Enhance Soft Mobility

An analysis of climate change impacts on pedestrian movement generated the following recommendations:

• Locate taller buildings on the pole-facing side of streets to prevent too much shadow-casting 
over outdoor spaces, including patios and sidewalks.

• Connect pedestrian spaces with tree arcades, awnings, or canopies to lessen winter weather 
impacts, mainly where pedestrian traffic is present.

• Situate pedestrian pathways and parks on the sunny side of buildings and streets, and plant trees 
to protect pedestrians from cold wind. Parks can improve streetscape aesthetics in summer, 
while providing areas for snow storage in winter and supporting better waterways year-round.

A. Accommodate taller buildings on
the north side of streets to avoid exess
shadow-casting over sidewalks, patios,
and outdoor spaces.

D. Connect pedestrian spaces with elements such as tree arcades, awnings, or canopies to moderate the impacts of winter
weather, particularly where pedestrian tra�c is present or desired.

B. Locate park and pedestrian
pathways on the sunny side of
streets and buildings. Parks should
be located at sunny side along the
east–west side of streets and buildings.

C. Create “warming huts” every 100–150
meters along sidewalks. Provide shelters
or wind blocks in areas that serve as
outdoor gathering spaces, particularly at
bus or transit stops.

BUS
STOP

Collonade or cantilever Canopy Setback/Trees

• Provide green infrastructure (swale or infiltration areas) to surface areas near roads to 
accommodate temporary snow storage, and to filter snowmelt and heavy rainfall naturally. 

• Plan comfortable, sunny sheltered “warming huts”’ with heaters located every 5-minute walk 
away from each other, or at distances of 100–150 meters to provide relief for visitors.

• Design wide transit priority areas and sidewalks to provide clear through-zones as well as  
barrier-free areas for pedestrians, considering adequate spaces needed for snow-clearing  
and street-cleaning equipment.

Continued on next page
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Box 2 continued

Planting trees to stop snow from drifting onto public walkways or trails 

• Reduce wind speed by planting street trees, which also create a sun-trap between pedestrians and 
cars. Deciduous trees (Populus laurifolia or Betula humilis) are recommended, with a minimum 
distance between trees of 2.5 meters.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

Figure 7: Windbreak Mechanisms Affecting Microclimate and Agriculture Productivity
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To enhance the use of green windbreaks in urban areas and improve outdoor and internal thermal 
comfort in urban centers, recommendations are presented in Box 3.

Box 3: Recommendations for Using Windbreaks in Urban Areas

The analysis and the use of green windbreaks generated the following recommendations:

• Consider a green setback of 30 meters from the area boundary to make space for windbreaks. 
The windbreak buffer should be set by five rows using three different components:
– Row 1: Low shrubs to trap snow at 1-meter distance (tree species include Salix glauca);
– Rows 2 and 3: Tall, deciduous species to extend the protection area (tree species include 

Betula humilis, Populus laurifolia, and Betula rotund folia); and
– Rows 4 and 5: Large conifer trees to extend the area of protection (tree species include Pinus 

sibirica or Larix sibirica, Picea obovate, and Abies sibirica).
• Utilize the area (with a length of four or five times the highest tree) on the leeward (downwind) 

side for snow accumulation and storage and, in doing so, clear snow from any building.
• Plant 6-meter trees (e.g., evergreen trees) to moderate northwesterly winds from the windshield, 

while the space’s southern exposure maximizes heat from solar radiation.

Windbreak to protect ger (traditional tent-like dwelling) area from cold wind

Profile of
typical snow

drift

Prevailing
wind direction

X Maximum height of
the tallest tree

Snow accumulation area. Space should
be provided for storing snow. Distance is
4–6 times the height of the tallest tree.

E�ect on windspeed over
10 times is insignificant.

10 mph

15 mph

30 mph

10 mph

4–5 times height of tree

Wind break of
5 rows

Ger area at 30-meter
distance

mph = mile per hour.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

1. Windbreak in Agriculture

The objective of the land windbreak system is to improve crop production. Land windbreaks are rows of 
trees and shrubs planted on agricultural land. Collecting snow on the fields protects the soil from winter 
desertification and increases crop yields by 15%–20%.

For enhancing the use of green windbreaks in rural areas to improve to agriculture productivity, 
recommendations are presented in Box 4.
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Box 4: Recommendations for Using Windbreaks in Rural Areas

The following is recommended for the design and location of windbreaks:

• Divide an agriculture plot of 64 hectares into four smaller plots of 16 hectares.
• Plant a row of windbreaks every 200 meters in agriculture plots for a maximum total area of 

64 hectares. Alternatively, plant four square windbreaks of 400-meter side for a maximum 
total area of 16 hectares.

• Plant a single row of tall poplar tree species (Populus spp. or Salix spp.) on a wide spacing  
(2–3 meters apart) in an area perpendicular to the prevailing winter wind to distribute snow 
evenly across a field to a distance equivalent to 10–15 times the heights of trees.

Windbreaks should be accommodated in the windward row of trees at least 45 meters 
(or 90  meters in northern parts with more abundant snow) from driveways, buildings, 
and feed bunks to provide adequate space for the leeward (downwind) snowdrift. The 
distance from  the leeward side of the windbreak and the areas needing protection should be  
20–30 meters.

Planting scheme
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80
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400 meters

400 m
eters

1–3 meters

10–12 meters

1–2 meters
between rows. 400 meters

1–2 meters

Wind Direction

Sources: J. R. Brandle and H. D. Nickerson. Windbreaks for Snow Management. Lincoln, NE: Nebraska Forest Service; 
and Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

2. Water Storage

Water storage on farmland refers to the storage of excess water, which can either be on the soil surface 
in subsurface groundwater or in ponds, lakes, open-water ditches, and watercourses.

Water storage reservoirs in winter not only benefit wildlife, but they also help increase flood storage 
capacity during the wet season and decrease abstraction during summer. The capacity for water 
retention of agricultural land can be improved by (i) inspecting and rehabilitating old drainage systems, 
(ii) improving the infiltration capacity of the soil surface and preserving it from the disruptive effect of 
rains through a protective cover, and (iii) building water dugouts.

From a livelihood perspective, building resilience involves reducing exposure of local farmers to water 
scarcity and increasing their capacity to store water in the soil and surface or underground reservoirs. 
Measures include on-farm water harvesting; dugouts, which enhance the capacity of soil to hold 
moisture; windbreaks; and more systematic access to groundwater, where possible. Supplemental 
irrigation during critical times of the cropping season can improve productivity and reduce losses.

https://nfs.unl.edu/publications/windbreaks-snow-managements
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A case study by the Canadian Agricultural Partnership of a farm water supply program using dugouts is 
presented in Box 5.

Box 5: Case Study—Farm Water Supply Program by the Canadian Agricultural Partnership

Dugouts are designed to store water for use during dry seasons. They are earthen excavations with reservoir 
capacity ranging from a thousand to tens of thousand cubic meters. The dugouts are built by digging 
about 3.5 meters deep to keep water cool during the summer. In 2018, under the Canadian Agricultural 
Partnership, the Farm Water Supply Program provided technical support and financial incentives to 
improve and protect water supplies of agricultural producers in Alberta, Canada. Generally, the dugout 
life span to preserve good water quality is about 5 years. The water quality and storage capacity of dugouts 
will deteriorate over the next 10 years. After 20 years, it should be replaced with a new dugout. Effective 
management can considerably extend a dugout’s life span.

The dugout is filled with water runoff from  
surrounding land.

The dugout is constructed near a watercourse or water 
source, and in-flow to the dugout can be controlled.

Source: Alberta Agriculture and Forestry. Irrigation and Farm Water Supply Division.

E. S5 – Block Clustering and Orientation

Urban texture is a major factor that influences the thermal behavior in a city. Street grid orientation and 
urban shape can positively influence the wind direction and provide better thermal comfort conditions 
in cold climates (Figure 8). A CSDA requires the integration of climatic factors with planning and 
design, including avoiding the projection of building shadows into sidewalks, which can weaken the 
vibrancy and use of streets.

Most of the factors influencing thermal comfort are controllable passively through urban design and 
can be addressed during design and planning stages. An urban texture with a compact layout and wider 
urban corridors avoids accelerating wind speeds brought about by channeling effects or by an increased 
mass flow rate. Any decrease or increase in ambient temperature resulting from wind and greenery 
considerations also reduces the overall energy load.

Urban blocks that are aligned with main roads and the primary wind directions create challenging 
thermal comfort conditions in cold climates. Urban blocks that are rotated create a more aerodynamic 
shape and tend to deflect wind around the periphery of the plan. Mixed urban blocks or more organic 
configurations generally tend to reduce wind speeds in pedestrian zones. In these cases, the wind 
is forced to make its way through the area. The risk of using a rotated or mixed approach is that 
some locations could experience high wind speeds. Wind simulations can identify these localized 
accelerations.
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Figure 8: Street Grid Impact on Wind Conditions
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Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

Box 6: Recommendations for Block Clustering Design

An analysis of block clustering and block orientation generated the following recommendations:

• Rotate the development outline to create more aerodynamic shapes and deflect wind around 
the periphery of the site.

• Use a mixed or organic urban block form to reduce wind speeds in pedestrian zones, channeling 
wind to make its way through the plan.

• Use reflective materials to reflect solar radiation onto buildings.
• Use decreasing heights of buildings and abundant vegetation, which reduce the effect of winds. 

Around the corners of buildings, the airflows are the most difficult to control; but building design 
and vegetation around buildings are tools that can help reduce wind intensity.

• Reduce turbulence caused by large block buildings, and instead design and plan L-shaped 
buildings, thereby generating more positive microclimate conditions versus those with 
rectangular shapes. Round and pyramidic masses cause less turbulence to their environment, 
but their protective effect is also small.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

In cases where wind direction is aligned with main streets, creating ragged building edges has the effect 
of pulling wind into side streets or alleys. This effect can be reduced by keeping the building line smooth 
or adding blockages upstream of the side streets via landscaping.

To design block clustering and urban block orientation that improves outdoor thermal comfort in urban 
centers, recommendations are presented in Box 6.
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F. S6 – Green Public Spaces

Lack of vegetation and appropriate cover in straight streets causes severe heat (in hot–dry climates) 
or extreme cold (in cold–dry climates) as the wind blows into the streets because of unconstrained air 
movement.17 Cold wind can impact thermal comfort, making a person feel 10°C–20°C colder than the 
actual temperature. Green spaces can capture direct sunshine and block wind, while making outdoor 
public spaces feel 10°C warmer.

Green infrastructure (Box 7) has an important role to play in the adaptation and mitigation of climate 
change. Such infrastructure is adopted to build thermally comfortable outdoor spaces for both winter 
and summer conditions, improve aesthetics, and increase the capacity for water conservation by reducing 
fast surface runoff, increasing infiltration, and improving snow and urban drainage management.

17 B. Givoni. 1998. Climate Considerations in Building and Urban Design. New York: Van Nostrand Reinhold Company.

Box 7: Definition of Green Infrastructure

Green infrastructure networks offer critical design tools for increasing the capacity for water conservation. 
The provision of green spaces has mainly been linked to leisure and recreational areas.a But green spaces have 
a range of additional environmental benefits, including increased resilience to flooding and water scarcity.

Growing evidence shows that green infrastructure practices can be cost-effective. A case study by the 
Center for Neighborhood Technology in the United States found that a municipal-level green infrastructure 
plan can significantly benefit the community by decreasing gray infrastructure capital costs by $120 million. 
It can also provide more than $4 million annually in air quality, energy, and climate benefits.b

Performance of green infrastructure under cold conditions. An examination of the influence of seasonal 
variation on hydrologic performance reveals that

(i) bioretention cells—i.e., landscaped depressions that capture and infiltrate stormwater runoff from 
impervious surfaces—perform equally well in summer (76%) and winter (74%);

(ii) green roofs perform slightly differently in summer (53%) and winter (48%); and
(iii) wetlands show a significant difference between summer (7%) and winter (–14%).

Reduced winter runoff across stormwater management technologies is probably due to the reduction 
in water inputs from snow removal, slow input rates from snowmelt, and a decrease in the likelihood of 
intense or prolonged rainfall during winter.c

Operation and maintenance of green infrastructure in cold climates. Operation and maintenance 
(O&M) practices are critical to the long-term effectiveness of green infrastructure in both summer and 
winter conditions. A cold climate poses unique challenges for maintaining green infrastructure (sediment, 
snow, and salt for storage and drainage). However, according to the United States Environmental 
Protection Agency’s 2014 O&M webcast on “Winter Weather O&M for Green Infrastructure,” the O&M 
cost for green infrastructure in cold climates is related to the soil parameters only (i.e., soil type, sediment, 
and salt for storage and drainage), which makes the use of green infrastructure feasible in both summer 
and winter conditions.d

a I. White. 2010. Water and the City: Risk, Resilience and Planning for a Sustainable Future. Oxfordshire, UK: Routledge.
b  Center for Neighborhood Technology. 2010. The Value of Green Infrastructure: A Guide to Recognizing Its Economic, 

Environmental and Social Benefits. Chicago, IL.
c  T. Driscoll et al. 2015. Green Infrastructure: Lessons from Science and Practice. Syracuse, NY: Science Policy Exchange.
d   United States Environmental Protection Agency. 2014. Winter Weather O&M for Green Infrastructure. US EPA 

O&M Webcast.

https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf
https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf
https://www.uni-groupusa.org/PDF/Science%20Policy%20Exchange%20gi_report6_29_15_final.pdf
https://www.epa.gov/green-infrastructure/winter-weather-om-green-infrastructure
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To enhance the use of green infrastructure that targets the improvement of outdoor thermal comfort, 
the aesthetics of a location, and the environmental resiliency in urban centers, recommendations are 
presented in Box 8.

Box 8: Recommendations for Using Green Infrastructure in Urban Areas

An analysis of the use of green infrastructure generated the following recommendations:

• Use buildings and landscaping to protect parks and outdoor spaces from wind. Trees or flora that 
are at least 3 meters high can act as windshields and reduce a strong gale to a moderate breeze 
for up to a distance of 60 meters. At the same time, planting increases temperatures in winter 
and buffers heat waves in the summer months.a

• Use of dense coniferous vegetation on a park’s northwest side helps block wind. Moreover, 
deciduous trees planted on the southern side of a building or outdoor space provide shade in the 
summer and allow sunlight to filter through in the winter when leaves have fallen.

• Design shelter windbreaks that protect from the elements. Design outdoor areas using 
vegetation and trees to buffer against harsh winds. Dense evergreen or coniferous trees on the 
northwestern side can help block wind, while an open space on the southern side can warm the 
area by maximizing solar access. Screens, buffers, and buildings can reduce wind speeds by 50%. 
Minimum distance between trees is 3.5 meters.

• Use alternatives to traditional sodium chloride in bioretention areas. When temperatures are above 
–15°C, use magnesium chloride. When temperatures are below –20°C, use calcium chloride.b

Urban Block Proposal: Improvement of Streets by Adopting Green Infrastructure

Snow Removal
To provide green infrastructure

(swale or infiltration area) to surface
areas near roadways to naturally

filter snowmelt and heavy rainfall.

Snow Removal
Place plants back from sidewalks and parking spaces

to accommodate temporary snow storage. The strategic
location of wind barriers and the provision of storage

areas throughout the city reduce cost for snow removal
and increase safety for both motorists and pedestrians. 

Wind Barrier
Street trees reduce wind speed and create a sun-trap

between pedestrians and cars. Deciduous trees
(Populus laurifolia or Betula humilis) are selected, with

a minimum distance between trees of 2.5 meters. 

Arcades
Glazed greenhouse,

arcades at major
buildings should be
created to improve

thermal comfort.

Pocket Parks 
Places sheltered from
the wind and expose
 to the sun feel much

warmer and are usable
during the winter season.

Continued on next page
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G. S7 – Design for COVID-19

Cities worldwide have responded to the coronavirus disease (COVID-19) pandemic with a range 
of public health and social measures, such as physical distancing and movement restrictions, to limit 
community transmission. This section outlines major approaches from the World Health Organization 
and measures adopted by cities around the world in implementing physical distancing and assesses how 
GUP responds to these pandemic-related requirements in urban areas. Major COVID-19 requirements 
for green cities development include the following:

Increase soft mobility (mainly walking and cycling). Soft mobility complies with COVID-19 protection 
measures as it involves physically distant and active forms of transport. Walking and cycling support 
mental and emotional well-being while adhering to physical distancing restrictions.

Strengthen local economic recovery by investing in building retrofits. Growing evidence suggests 
that air pollution makes COVID-19 impacts worse because of its contribution to respiratory health 
problems. Investing in retrofit programs provides an opportunity for urban centers to improve health 
and transform aging buildings (including their heating and ventilations systems) and unused land into 
better living spaces. Investments in greenhouses can support developing a clean, passive heating system 
while reducing indoor air pollution.

Decentralize and diversify retail, commerce, and entertainment. This action helps to prevent people 
from traveling long distances and reduces crowding in popular locations. The use of smaller food suppliers 
during the COVID-19 emergency period provided some positive benefits as more people shopped in 
their neighborhoods and avoided crowded supermarkets.

Scale up outdoor public spaces. Cities have built more outdoor public spaces to facilitate physical 
distancing. Cities are extending indoor spaces using outdoor public spaces and available road space. This 
strategy helps cafés, restaurant stalls, open markets, and other business retailers to tackle the reduced 
customer capacity necessary when following social distancing measures.

Design streets to support physical distancing. Currently, cities are employing significant efforts 
and creative initiatives to reorganize streets to manage the crisis and support economic recovery. 
Designing streets to support walking, biking, and outdoor spaces for leisure and market opportunities 
is essential for economic recovery during the pandemic and for improving health. COVID-19 designs 
for green public spaces include outdoor dining (Figure 9), outdoor market (Figure 10), and slow 
street (Figure 11).

Box 8 continued

• Select trees and shrubs that are salt tolerant (e.g., silver maple, white ash, and birches are species 
that are tolerant to salt exposure).b

• Use a large amount of well-draining soil in the area around a tree as a buffer against salt concentration 
to significantly reduce the impact of waterborne salt.

a  R. M. Steinsvik. 2004. Challenging Winter Frontiers. Paper presented at the 2004 Winter Cities International 2004. 
Anchorage, Alaska.

b  K. Mackenbach. 2017. Green Infrastructure + Winter: The Rest of the Story. MS Consultants, Inc. 1 December.
Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

https://www.msconsultants.com/green-infrastructure-winter-rest-story/
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Figure 9: COVID-19 Design—Outdoor Dining

Goal: Provide space for outdoor dining so restaurant
can comply with physical distancing.

Physical
delineators

and markings

Protected space
for dining in the

roadbed
Design outdoor dining—top view

Design outdoor dining—render view

STREET DESIGN
NEIGHBORHOODS
DESIGN

To establish “street dining” zones by temporarily closing
streets or lanes.
To use local business groups, local farmer associations,
and other partnerships to publicize programs.
To use tables, chairs, and umbrellas as needed.
To establish guidance for storage and to ensure pedestrian,
bike, and vehicular access in o�-hours.
To maintain sidewalks clear of tables and chairs to allow
ample, physically distant pedestrian movement.

•

•

•
•

•

COVID-19 = coronavirus disease.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

Figure 10: COVID-19 Design—Outdoor Market

Clear markings and
delineators to

indicate vendor
and customer zones

and pathways

Waiting areas and
sanitation stations

at entrance

Design outdoor market space—top view

Design outdoor market space—render view

STREET DESIGN
NEIGHBORHOODS
DESIGN

Goal: Expand market footprints into outdoor space
to reduce crowding and support physical distancing. 

Suitable for streets with active open-air markets or farmers markets
To use barriers and signs to demarcate where market boundaries
abut vehicle tra�c. 
To place large signs indicating entrances and queueing zones for
customers. 
To use paint and other ground markings to indicate locations for
vendor stalls and safe circulation routes. 
To use barriers and markings to minimize interactions between
vendors and customers and to maintain physical distances at
purchase points. 

•

•

•

•

COVID-19 = coronavirus disease.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).
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Figure 11: COVID-19 Design—Slow Street

Suitable for streets with low vehicle volume and moderate speed
To reduce speed limits by using light separation to partially
block streets (10–15 kilometers per hour).
To install temporary barriers to slow car speed in shared space.
To create one-way travel lanes to improve traffic flow and
improve physical distancing.
To identify a network of streets that can be closed at key entry
points, leaving intersections open.

Goal: Reduce traffic volume and speed to a minimum
so that people can walk, bike, and run safely.

Design slow street—render view

Design slow street—top view

Signs and barriers
at entry points to

indicate "local traffic
only" and low speeds

Ground markings to
indicate shared

space where
possible

STREET DESIGN
NEIGHBORHOODS
DESIGN

•

•
•

•

COVID-19 = coronavirus disease.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).

H. S8 – Building Massing

Building massing, in architecture, denotes the overall configuration (i.e., general shape, form, and size) 
of a building. Downwashing is one of the main causes of increased wind speeds around tall buildings 
at a pedestrian level. Buildings create obstacles to the wind. Wind is deflected around the building, 
creating a high-pressure zone on the windward (upwind) side of the building and a low pressure zone 
on the building’s leeward (downwind) side. This low pressure pulls wind from above the urban canyon 
down to the street level. If these building–wind combinations occur for prevailing winds, mitigation 
strategies where strong winds can have an impact on pedestrians should be provided. In cold climates, 
buildings with different heights can create a “downdrafts effect” that will bring cold wind inside the 
urban block, creating the canyoning effect (i.e., the reverberating sound produced in streets flanked by 
tall buildings on both sides).
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Box 9: Recommendations for Building Massing

Analysis of building massing led to the following recommendations:

• Use step-backs or double-tiered podiums at the base of buildings to dissipate downdrafts.
• Use canopies, windscreens, planters, landscaping, public art, and other features that are effective 

in mitigating challenging wind conditions.
• Determine variations in building frontages and suitable building setbacks to create sun-traps 

and shelters from the wind. The overall configuration of a building should cast minimum shade 
onto open spaces and utilize released or reflected heat from surfaces within sun-traps to provide 
year-round outdoor spaces.

• Design shelters or windbreaks that offer protection from the elements and use warm materials 
and passive solar design to absorb heat.

Downwashing
Buildings intercept strong winds at 
higher elevations and redirect them 
downward, creating accelerated 
wind speeds at ground level and 
adverse conditions for pedestrians.

Channeling
Wind will accelerate when forced to 
go through narrower areas. If the space 
between two buildings is aligned with 
the prevailing wind directions, wind can 
accelerate through the gap because of 
channeling. 

Redirection and Corner 
Acceleration
Oblique winds trigger wind 
accelerations around exposed 
building corners.

Sources: Adapted from Rowan Williams Davies & Irwin Inc. (RWDI). 2019. Outdoor Comfort Development Standard. 
Report for Sidewalk Labs. New York; and Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian 
Development Bank (TA 9591-MON).

To design buildings that improve outdoor thermal comfort, recommendations are presented in Box 9.
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IV. CONCLUSIONS

Green infrastructure is effective in addressing the challenges of climate change adaptation and 
mitigation,  including by absorbing carbon dioxide, increasing groundwater absorption, slowing 
surface runoff, and balancing temperature fluctuations during extreme hot or cold periods. The case 
of Mongolia demonstrates that climate-sensitive urban design through green urban planning is a 
viable approach to building climate resilience in cities exposed to extreme cold. As is often the case 
with multipronged adaptation efforts, the right enabling environment is key to success. In particular, 
integrating policies horizontally and vertically next to education and awareness raising among urban 
planners and stakeholders is important. The use of economic incentives (including taxes, subsidies, 
and payment for ecosystem services) and community-led participation can further stimulate interest, 
provide sustainable ways of financing, and create a sense of ownership among municipalities, local 
departments, and citizens, who can all contribute to building climate-proof cities in cold climates. 
By mainstreaming climate change adaptation solutions into green urban planning, urban centers can 
receive synergetic benefits in urban resiliency, infrastructure efficiency, and livability.
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APPENDIX: CLIMATE-SENSITIVE DESIGN SOLUTIONS CHECKLIST

Climate-Sensitive 
Design Solution

Target of Urban  
Solution Rationale for the Climate Change Adaptation Strategy

Soum Center—XL (30–1,200 ha)

U
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an
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m

 L
an

d 
U

se
 a

nd
 U

rb
an

 D
en

sit
y

S1
Compact Urban
Growth

This solution minimizes  
resource use and 
optimizes land use 
management to 
protect ecological and 
rural areas from the 
pressure caused by 
urban growth.

A primary climate change adaptation in planning cities involves resource-
use minimization. By restricting the outward spread of development, the 
requirement for more infrastructure and natural resources per capita 
under business-as-usual can be dramatically reduced. Additionally, 
the use of separate planning for different neighborhood areas (i.e., 
establishing different urban density) can increase resource-use efficiency 
by constructing infrastructure networks to suit each area’s requirements. 
Water supply, power, heating, transport, and communication 
requirements for the core business area are higher than those necessary 
for residential areas; hence, infrastructure networks can be more 
robust in the core business area but lighter and cheaper to construct 
in residential areas (i.e., water-usage studies demonstrated that 
development of 3–8 buildings per 0.5 ha has the highest gains regarding 
water conservation).a Similarly, peri-urban areas with low density, where 
infrastructure networks are more extended, require the lightest networks. 
A well-planned soum center, with a higher urban density, is a primary 
climate change adaptation.
The solution helps mitigate and adapt to climate change through several 
mechanisms:
• The CO2 emissions through transport use are reduced.
• The amount of urban infrastructure and natural resources required to 

service the population is minimized.
• The compact design can minimize the use of water resources by 

increasing soil permeability and protecting areas from overheating.
• Strategies to protect from the extremely harsh conditions in winter 

are more effective in high-density urban areas.
S2
Local Food 
Production

This solution 
is adopted for 
 regenerating vacant 
or unused land and 
 converting inactive 
green infrastructure 
into productive spaces.

Developing a wide variety of crops and complementary large-scale 
forestry CO2 sequestration continue throughout most of the year. 
Organic farming methods minimize N2O emissions. However, converting 
bare ground or hard urban surfaces into gardens provides climate 
change mitigation because carbon is sequestered and harvested for 
consumption. Increasing production from smaller-sized plots within the 
peri-urban area improves efficiencies, the amount of green space, and 
water infiltration; and reduces flooding risk.
This solution helps mitigate and adapt to climate change through several 
mechanisms:
• The increased consumption of local produce reduces CO2 from 

 transporting (imported) produce.
• Increased development of green food production using greenhouses 

extends productivity to 8 months and reduces CO2 miles and water 
consumption.

• Using food waste as a source of compost, as advocated in the  
cradle-to-cradle cycle system, reduces environmental footprints.

• At micro and macro scales, crop areas in cities can deal with the 
 stormwater runoff from heavy precipitation during summer while 
improving the drainage system.

Continued on next page
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Continued on next page

Climate-Sensitive 
Design Solution

Target of Urban  
Solution Rationale for the Climate Change Adaptation Strategy

Urban Neighborhood—L (0.5–30 ha)
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es
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S3
Soft Mobility

This solution targets 
landscape features to 
incentivize pedestrians 
and improve walkability 
between business core 
and ger (traditional 
tent-like dwelling) 
areas.

Providing for pedestrian comfort and increasing the density of  buildings in 
the city center contribute to reducing CO2 emissions from transport. The 
projected increase in winter precipitation means that strategies to reduce 
the impact of increased snow, such as green swales, are more critical. The 
increase in the frequency of strong winds means that an assessment of the 
design of building entrances must be carried out to determine whether 
they may need to be revised and building codes updated as a result of 
climate change.
This solution assists in tackling climate change impacts through several 
urban solutions:
• To design and plan in the core business area variation in building 

frontages to create sunny pockets and shelters from the wind.
• To protect from wind and falling snow and ice along building frontages 

by building canopies and arcades along the leading side of the block.
• To accommodate temporary snow storage by setting back plant 

materials from parking spaces and sidewalks. The strategic location of 
wind barriers and the provision of storage areas throughout the city 
reduce snow removal costs. 

S4
Windbreak

This solution targets 
the use of planting 
windbreak buffers to 
reduce wind flow and, 
therefore, protect 
crops, livestock,  
buildings, work 
areas, and roads; and 
enhance biodiversity.

Planting windbreaks is both a climate change mitigation and a  
CO2-negative adaptation measure that contributes to reducing the 
impacts of projected higher snowfalls through the reduction of drifted 
snow in city streets and accumulation of snow in green spaces where 
meltwater seeps into the water table. It also assists in water management 
in the peri-urban and intensive farming zones.
This solution assists in tackling climate change impacts through several 
mechanisms:
• Soil protection: This can reduce soil erosion from harsh winds,  

protect crops, and improve irrigation efficiency.
• Water stress: Relative humidity in sheltered areas is 2%–4% higher than 

in open areas, depending on windbreak density, which decreases water 
intake (reduced water stress), improves crop yields by 5%–20%, and 
increases pasture yields by 20%–30%.b

• Snow control: A dense windbreak adjacent to agriculture plots or 
settlement areas can filter diffused pollution and channel runoff, 
particularly during snowmelt, and provide snowdrift control.  
A windbreak can eliminate snowdrifts on driveways, service areas, and 
around buildings.

• Agriculture productivity: A study conducted on the production of dairy 
milk indicated a 30% increase (20% from improved pasture growth 
and 10% from improved milk production) since heat stress can  
considerably affect cows’ milk production.

• Wildlife and biodiversity: Windbreaks help create a habitat for birds 
and wild animals.

S5
Block Clustering 
Orientation

This solution targets 
urban patterns that 
favor heat intake from 
the sun and protection 
from the cold winds.

Designing higher and closely spaced buildings can produce wind tunnels, 
where winds are concentrated between buildings. This has become a 
more significant potential problem in recent decades because intense 
wind events have become more frequent. Small, compact urban areas 
with adequate green spaces that include trees assist in minimizing these 
impacts. A mix of different urban block sizes reduces wind speeds in 
pedestrian zones. Planning ger neighborhoods around a central location 
also assists in protecting from prevailing winds. Multistorey buildings 
can be used as a solution for cold climate regions at a micro scale, which 
minimizes the penetration and speed of winds in winter.c 

Appendix table continued 
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Climate-Sensitive 
Design Solution

Target of Urban  
Solution Rationale for the Climate Change Adaptation Strategy

S6
Green Public 
Spaces

This solution targets 
the mitigation of cold 
winds while improving 
soft mobility and city 
amenity.

Green infrastructure offers one of the critical design tools for climate 
change mitigation through CO2 sequestration. The provision of green 
spaces also contributes to climate change adaptation through several 
mechanisms:
• In summer, green spaces assist in increasing humidity and provide 

a cooling effect throughout the city, helping to offset the projected 
rise in maximum air temperature.

• These spaces act as a natural sponge that absorbs rainfall and 
reduces runoff, thus reducing the amount and size of drains 
required to cope with a projected increase in summer  thunderstorm 
events.

• The green spaces also assist in the management of snow in winter 
and spring. The vegetation accumulates snow, and snow that is 
cleared from streets can be piled on green spaces. This means 
melted snow infiltrates into the green spaces, reducing the impact 
of snowmelt on drainage and on the foundations of buildings and 
other infrastructure.

• The redirection of snowmelt and infiltration of summer rainfall 
 contribute to the groundwater table’s maintenance that can 
 support the city’s water requirements.

S7
Design for 
COVID-19

This solution responds 
to the COVID-19  
outbreak with a range 
of public health and 
social measures such as 
physical  distancing and 
 movement  restrictions 
to limit community 
 transmission. 

To provide a solution to physical distancing while maintaining time and 
spaces where people can spend time outdoors, the design of streets 
and outdoor public spaces should be configured to allow people to 
move safely around the soum (district).d
Responding to the COVID-19 outbreak with a range of public health 
and social measures such as physical distancing and movement 
restrictions to limit community transmission is also an incentive for 
low-carbon movement. The provision of COVID-19 urban design 
measures contributes to climate change adaptation through several 
mechanisms:
• Increasing soft mobility, particularly walking and cycling, which 

responds to COVID-19 social distancing requirements;
• Strengthening local economic recovery by investing in  building 

retrofits to reduce the use of resources and lower CO2  emissions;
• Scaling up outdoor green spaces to improve physical distance and 

increase carbon sequestration and water infiltration; and
• Fostering urban greening and nature-based solutions.

Plot Size—M (0.02–0.5 ha)

H
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gh
t +

M
as

sin
g

S8
Building  
Massing

This solution targets 
the design of building 
blocks that reduce the 
downwashing effect to 
pedestrians.

Downwashing is one of the main causes of increased wind speeds 
around tall buildings at a pedestrian level in cold climates. Buildings 
with different heights can create a “downdrafts effect” that brings cold 
wind inside the urban block, creating the canyoning effect.e A mix of 
different urban block sizes reduces wind speeds in pedestrian zones. 
Planning ger neighborhoods around a central location also assists 
in protecting from prevailing winds. Use multistorey buildings as a 
 solution for cold climate regions at a micro scale to minimize the speed 
and penetration of winds during winter.c 
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e 
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S9
Urban Plot

This solution involves 
upgrading a cluster of 
two or three buildings. 

This solution was not selected among those to be tested for the pilot 
project soum urban plan. Following an evaluation, the urban  
solutions that perform better are those at the soum and neighborhood 
urban scale, compared to the ones at lower scales as Building—S and 
Plot Size—M.

Continued on next page
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Climate-Sensitive 
Design Solution

Target of Urban  
Solution Rationale for the Climate Change Adaptation Strategy

Building—S

D
et

ai
ls 

+ 
M

at
er

ia
l S10

Green Building 
Design

This solution targets 
upgrading building 
materials and use of  
innovative technology.

This solution was not selected among those to be tested for the  
pilot  project soum urban plan. Following an evaluation, the urban  
 solutions that perform better are those at the soum and neighborhood  
urban scales, compared to the ones at lower scales as Building—S and 
Plot Size—M.

CO2 = carbon dioxide, COVID-19 = coronavirus disease, ha = hectare, L = large-sized, M = medium-sized, N2O = nitrous 
oxide, S = small-sized, S1–S10 = design solutions 1–10, XL = extra-large-sized.
a  G. Somarakis, S. Stagakis, and N. Chrysoulakis, eds. 2019. ThinkNature Nature-Based Solutions Handbook. ThinkNature 

project funded by the European Union’s Horizon 2020 Research and Innovation Programme.
b  M. M. Alemu. 2016. Ecological Benefits of Trees as Windbreaks and Shelterbelts. International Journal of Ecosystem. 6 (1). 

pp. 10–13.
c B. Givoni. 1998. Climate Considerations in Building and Urban Design. New York: Van Nostrand Reinhold Company.
d  This solution extracted information from the World Health Organization measures and cities across the globe in tackling 

the issue of physical distancing requirements for soum urban areas.
e  A street canyon refers to the space formed by two rows of parallel buildings separated by a street, ideally with  

continuous buildings on both sides; however, the term is used more broadly now, allowing for some openings in the wall. 
S.  Vardoulakis, B. Fisher, K. Pericleous, and N. Gonzalez-Flesca. 2003. Modelling Air Quality in Street Canyons: A Review. 
Atmospheric Environment. 37 (2). pp. 155–182.

Source: Egis. 2021. Green Urban Planning. Consultant’s report. Manila: Asian Development Bank (TA 9591-MON).
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Green Urban Planning
Lessons from Mongolia on Climate Proofing Cities in Cold Regions

Green urban planning is an approach that helps build the climate-resilient cities of tomorrow through 
smarter and greener urban designs. In cold climates, such as Mongolia’s, urban design solutions and policies 
must take into account local topography, standards of living, and microclimatic conditions of the built 
environment. This paper looks at lessons that can be drawn for urban planners and policymakers from an 
Asian Development Bank pilot project in Mongolia, which can be applied to other cold climate countries. 
Mainstreaming climate-sensitive design solutions into urban centers can engender synergetic benefits in 
urban resiliency, infrastructure efficiency, and livability. 

About the Asian Development Bank

ADB is committed to achieving a prosperous, inclusive, resilient, and sustainable Asia and the Pacific,  
while sustaining its efforts to eradicate extreme poverty. Established in 1966, it is owned by 68 members  
—49 from the region. Its main instruments for helping its developing member countries are policy dialogue, 
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